Six replications of the SH test were set up with supernatant fluids prepared under aerobic conditions. All replications were incubated in a water bath (37 C). A set of tests was removed from the water bath at 10-min intervals until 1 hr elapsed. Lysis of the red cells was noted in tube 1, and the control tubes (2 to 4) were observed for any change in the red-cell appearance. The test is positive (factors Z and T are present) if lysis occurs in tube 1 while tubes 2, 3, and 4 remain unchanged.
supernatant fluids of broth cultures and are detected by the synergistic hemolysis (SH) test. Complete lysis of sheep red cells is observed in the SH test only when both factors Z and T are present. Production of Z and T is greatly enhanced by the presence of 10 or 20% CO2 during incubation. Both Z and T are heat-stable, withstanding 100 C for 15 min. Neither factor is precipitated by saturated Na2SO4 or (NH4)2SO4. Hydrogen ion concentrations betweeni pH 5.0 and 8.5 do not exert any effect on the two factors. Factor Z is produced in greater quantity than factor T. It is suggested that factors Z and T are not proteinaceous, enzymatic, or lipid in nature. Smith, Foltz, and Lord (1964) Moline, Ill. counterpart produced by nonhemolytic cultures will be referred to as factor T.
MATERIALS AND METHODS
To determine the properties of factors Z and T, it was necessary to obtain the factors and to devise a test for detection.
Cultures. To determine the relative amounts of factors Z and T produced, the SH test was run on supernatant fluids diluted serially. The final dilutions of the tubes were 1:2, 1:4, 1:8, etc., up to 1:1,024. The tube of greatest dilution showing complete lysis of the red cells was the titer of the factor being tested.
To determine the effect of incubation temperature on the production of the two factors, hemolytic and nonhemolytic cultures were incubated in 10% CO2 at 11, 20, 25, and 28 C for 5 days.
Factor production at 37 C was previously determined. The SH test was used to determine whether factors Z and T were produced; each supernatant fluid was tested at each temperature level for factor Z with a supernatant fluid known to contain factor T. Each supernatant fluid was then tested for factor T by using a supernatant fluid known to contain factor Z.
The heat stability of factors Z and T was wheref is maximal force registered on the torsionbalance scale and F is a correction factor due to shape of liquid held ul); this was determined as 0.990 from a table of correction factors. The radius (R) of the ring used was calculated from the given circumference of the ring (4.00).
RESULTS
Upon removal of the SH tests from the water bath (37 C) at 10-min intervals, some amount of lvsis was observed in tube 1 on cultures incubated in 100% air during all six time intervals. After 10 min, two-plus lysis was seen. Three-plus, but not complete lysis, was observed after 20 and 30 min and continued to 60 min.
Immediate and complete lysis was seen upon the addition of the red-cell suspension to the SH test on the supernatant fluids incubated in a 10 and 20 % C02 atmosphere. The controls for factors Z, T, and red-cell stability showed no lysis (Fig. 1) .
In Medium adjusted to varying pH levels was inoculated with hemolytic and nonhemolytic staphylococci and incubated in 10% CO2 to observe any effect of pH on the production of factors Z and T. Supernatant fluids of both factors Z and T produced at each pH level showed immediate and complete lysis of the red cells when the SH test was run. The organisms produced the two lytic agents between pH 6.4 and 7.8.
To determine whether the activity of factors Z and T was retarded or enhanced at any particular pH, the supernatant fluids of cultures incubated in 10% CO2 were adjusted to varying pH levels and allowed to stand for 3 hr. Then The character of factors Z and T appears almost identical, but the factors are different in two respects. Factor Z is produced in solution in about twofold greater quantity than is factor T. Factor T appears to be of higher molecular weight, or less soluble than factor Z, as indicated by its lack of diffusability through agar medium (Smith et al., 1964) . Both factors are greatly enhanced by 10 and 20% CO2 during incubation. Both factors are produced in medium varying in pH from 6.4 to 7.8, and neither factor is precipitated by saturated sodium or ammonium sulfate, which would lessen the possibility of their having a protein configuration. Both factor Z and factor T are stable to heating for 30 min at 56 C and for 15 min at 100 C. Each factor is produced by its respective culture when incubated in a temperature range of 20 to 37 C, but not at 11 C. Production of the two factors is not affected by pH changes of the medium between 6.4 and 7.8. Also, once the factors are formed they are stable within the pH range of 5.0 to 8.5. Factor Z and factor T do not appear to be proteinaceous, enzymatic, or lipid in nature. The exact nature of their composition is unknown. Speculation would be unwise until the factors are recovered in purified form, and are subjected to a definitive chemical analysis. 
